green algae overcome horseshoe crab innate immunity leading to external and internal damage.
deformed shells, abnormal molting, loss of ocular structures, erosion of interskeletal membranes, 23 and cardiac hemorrhage. Microscopy, histopathology, and in vitro culture confirmed the 24 causative agent to be a green algae of the family Ulvaceae. Further research may explain how 25 green algae overcome horseshoe crab innate immunity leading to external and internal damage. States.
49
Over the years, L. polyphemus has been intensively studied by researchers, and is 50 important to many different industries. The bait fishery uses horseshoe crabs to catch eel and 51 conch, principally in the Mid-Atlantic states, and have harvested more than 2.5 million horseshoe 52 crabs annually ). In agriculture, they have been used as a component of 53 fertilizer and livestock feed (Shuster et al., 2004) . Researchers have used L. polyphemus to study 54 vision, the nervous system, invertebrate molting, cellular phagocytosis, and the embryological 55 development of marine invertebrates (Shuster,et al., 2004 use to screen for endotoxin on medical devices, implants, and vaccines (Walls et. al. 2002) . 
110
Morphological studies of the green algal organism, at both the light and electron 111 microscopic levels, indicate that the pathogen belongs to the family Ulvaceae. The further characterization of green algal disease complements current research that has 145 started to describe the innate immunity of the horseshoe crab epithelium. For instance, a recent 146 paper nullifies the accepted thought that only Gram-negative bacteria possess LPS as they were algae are able to cause such significant pathology compared to other epibionts found on Limulus.
154
As described above, there is evidence that horseshoe crabs produce an exudate from their 
